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HOPKINSVILLE, KENTUCKY
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USGS Kentucky Water Science Center
9818 Bluegrass Parkway
Louisville, KY 40299
(502) 493-1943
ascrain@usgs.gov

Mac Cherry
USGS Kentucky Water Science Center
2009 College Farm Road
Murray, KY 42071
(270) 759-2460 x11
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Microbial-source tracking (MST) describes a suite of methods and is an investigative
strategy that aims at identifying the dominant sources(s) of fecal contamination in
resource waters, including recreational, drinking, and wildlife habitat waters. The
underlying assumption of microbial-source tracking is that some characteristic associated
with fecal matter from a particular source (“host species”) allows that type of fecal matter
to be identified.
South Fork Little River, located in Christian County, is a 303(d) listed stream that fails to
meet water-quality standards for pathogens. Host-associated Baceroidales-based 16S
ribosomal ribonucleic acid genetic markers are being investigated as a tool for providing
information to resource managers on sources of bacterial impairment in the South Fork
Little River. Streamwater and bed-sediment samples are being collected and analyzed for
concentrations of Escherichia coli (E. coli). Streamwater samples also are being collected
and analyzed for Bacteroidales genetic markers (General AllBac, Human qHF183 and
BacHum, Ruminant BoBac, Water fowl (GFD), and Canid BacCan) to identify humans,
ruminants, avians, and canids as likely or unlikely major sources of fecal contamination.
Fecal reference samples for each of the potential source groups, as well as from common
species of wildlife are being collected in the same watershed and during the same time
frame as water samples. In addition to microbial-source tracking, we are investigating the
spatial and temporal variations of E. coli. This study is being conducted in cooperation
with the Little River Water-Quality Consortium.
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HOPKINSVILLE, KENTUCKY
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Nonpoint nitrogen sources are a leading cause of water quality impairments in the United
States and are difficult to manage because of the diversity of nitrate sources in watersheds
with mixed land use (Kaushal and others, 2011). In many cases, the origins of nonpoint
sources of watershed nitrate enrichment are not clear because of mixing of different
nitrate sources and spatial variability in inputs and transformations across variable
hydrologic conditions. Dual nitrate stable isotopes (nitrogen and oxygen) in surface
waters can provide meaningful insights into sources and transport processes of the
nitrogen cycle that are difficult to obtain through more traditional measurements of solute
concentration and flux. Studies have been successfully used to track the contributions of
nitrate from wastewater, fertilizer, and atmospheric deposition to aquatic systems (Burns
and others, 2009). The combination of nitrate stable isotopes, flux estimates, and routine
water-quality monitoring may be useful for demonstrating the susceptibility of different
nonpoint sources to contribute to stream nitrate loads in watersheds.
Figure 1 shows the normal range of δ18O-NO3 and δ15N-NO3 values for the dominant
sources of nitrate. Nitrate derived from ammonium fertilizer, soil organic matter, and
sewage/animal waste has overlapping δ18O-NO3 values; for these sources δ15N-NO3 is
better at distinguishing the source. In this study, we are applying the isotopic composition
of NO3 (δ15N-NO3 and δ18O-NO3) to identify specific sources of nitrate and evaluate their
distribution in the South Fork Little River Basin. Stream-water samples are being
collected approximately monthly at many sites located on the mainstem of the South Fork
Little River and several of its tributaries for 24 months from October 2012-2014. Samples
are being collected over a range of flow conditions, and are being analyzed for
concentrations of nitrate and isotopes. This study is being conducted in cooperation with
the Little River Water-Quality Consortium.
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Figure 1. Schematic of typical ranges of δO18 and δN15 values of nitrate from
precipitation, synthetic nitrate fertilizers, ammonium fertilizers, soil, and sewage/animal
waste. Arrow labeled “denitrification” illustrates the slope of the denitrification trend.
Figure modified from Kendall, 1998.
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KENTUCKY STREAMSTATS WATER-RESOURCES WEB APPLICATION:
ENHANCEMENTS AND IMPLEMENTATION OF SELECTED LOW- AND MEANFLOW ESTIMATING EQUATIONS
Gary R. Martin
U. S. Geological Survey
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Louisville, KY 40299-1906
502-493-1914
grmartin@usgs.gov
The U.S. Geological Survey (USGS) Kentucky Water Science Center, in cooperation
with the Kentucky Division of Water, is expanding the capabilities of Kentucky
StreamStats, an interactive web-based geographic information system (GIS) application
that provides users with an assortment of analytical tools to facilitate water-resources
management and hydrologic-design activities, which include obtaining estimates of
selected streamflow statistics for gaged and ungaged stream sites in Kentucky. The
project scope includes the implementation of 8 selected low- and mean-streamflow
statistics previously estimated in statewide regionalizations of flow statistics in
Kentucky, specifically 6 low-flow statistics including the 7Q2, 7Q10, 7Q20, 30Q2, 30Q5,
and the probability of zero flow estimated in Martin and Arihood (2010); the meanannual flow statistic, Qa, estimated in Martin (2002); and the harmonic-mean flow, Qh,
estimated in Martin and Ruhl, (1993) as well as regional bankfull-flow relations for the
Bluegrass Region developed by Brockman and others (2012).
Regional regression equations, which were developed in these studies by statistically
relating streamflow statistics for a group of stream sites (gages) in a region to measured
physical and climatic characteristics of the group of gaged drainage basins, enable
estimates of streamflow statistics to be made at stream sites where no hydrologic
information is available (ungaged) by measuring appropriate basin characteristics and
entering values into these regression equations. The regression equations effectively
transfer information from the gaged to the ungaged stream sites of similar hydrology in
the region. Natural, unregulated streamflow conditions are assumed when these
regression equations are applied. The current Kentucky StreamStats implementation
provides estimates of peak flow frequencies at ungaged stream sites in five of the seven
flood regions in Kentucky.
StreamStats, which has been developed nationally over more than 10 years in a
cooperative effort between the USGS and ESRI, Inc., has automated the process for
measurement of drainage-basin characteristics and obtaining estimates of streamflow
statistics. At USGS gages, StreamStats provides the user previously published
information for the site. At ungaged stream sites, StreamStats delineates the drainage
basin boundary, measures basin characteristics, and estimates streamflow statistics for the
site. Users also may identify stream reaches that are upstream or downstream from a
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selected site and obtain information for locations along the streams where activities may
affect streamflow conditions.
StreamStats components include a map-based user interface for stream-site selection, a
database that contains information for data-collection stations including USGS
streamgages, GIS programs that delineate drainage basins and measure basin
characteristics, a GIS database that contains land-elevation models and point and areal
data layers needed for delineations, measuring basin characteristics, and locating sites of
interest in the user interface, and the National Streamflow Statistics Program, which is
used to solve applicable regression equations.
Three base spatial-data layers that were originally integrated by use of the ArcHydro data
model and toolset to build Kentucky StreamStats include the high-resolution 1:24:000scale National Hydrography Dataset (NHD), a 30-foot-grid spacing (on state plane
coordinates) digital-elevation model (DEM) based on the National Elevation Dataset
(NED), and a local 14-digit hydrologic-unit-code (HUC) basin-boundary layer that was
dissolved to an 8-digit HUC, as the national Watershed Boundary Dataset (WBD) was
unavailable at that time. StreamStats incorporates point, line, and polygon layers to
enable a variety of hydrologic analyses. Indexing, or referencing, of the points of interest
to users (such as the streamgages, dams, water-supply withdrawals, and wastewater
discharges) to the NHD framework is necessary to make these features available for use
within StreamStats. Kentucky StreamStats currently includes 648 USGS streamgages and
several hundred Kentucky Pollutant Discharge Elimination System (KPDES) sites.
In summary, the basic StreamStats functionality will include (1) drainage basin
delineation at a user-selected stream site, (2) measurement of basin characteristics for the
available GIS data layers including the drainage area, (3) presentation of published values
of the selected low and mean-flow statistics for streamgages, (4) estimation of the
selected flow statistics at ungaged stream sites by use of the published regression
equations, (5) the options to use the “similar-gages” process to prorate and interpolate
flow statistics near gages, as well as providing improved weighted estimates that combine
regression estimates with the statistics at nearby streamgages, (6) reports generated
detailing the streamgage information and the computed basin characteristics and
streamflow statistics at user-selected ungaged stream sites, (7) the option to print or save
data in a file, as well as export the delineated basin as a shape file, and (8) networknavigation and trace tools that allow a user to search upstream and downstream from any
stream site to identify sites of interest that have been “indexed” to the NHD and loaded to
the StreamStats database.
Some StreamStats functionality, including drainage-basin delineation, regression
estimates for ungaged sites, streamgage information, and stream reach address
determinations, is available as a Web service, which allows other Web sites or desktop
GIS applications to access this functionality. Planned future enhancements of Kentucky
StreamStats include implementation of additional streamflow statistics and the capability
to assess water budgets considering upstream water withdrawals and discharges.
StreamStats is accessible at the following address: http://water.usgs.gov/osw/streamstats/
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KENTUCKY DIVISION OF WATER’S RISK COMMUNICATION TOOLBOX
Annemarie Cason and Kristen Dunaway
Kentucky Division of Water
200 Fair Oaks Lane, Fourth Floor
Frankfort, Kentucky 40601
502.564.3410
annemarie.cason@ky.gov, kristen.dunaway@urs.com
The Kentucky Division of Water (KDOW), a Cooperating Technical Partner (CTP) with
the Federal Emergency Management Agency (FEMA), is increasingly using social media
to reach the public regarding the risks associated with natural disasters, including
flooding. KDOW is the state coordinating agency for the National Flood Insurance
Program (NFIP) and the Risk Mapping, Assessment and Planning (MAP) program. In
this role, KDOW assists local communities with floodplain management in an effort to
reduce the risks from flooding including permitting requirements for floodplain
construction, the development and implementation of floodplain ordinances, education
and outreach efforts, and managing engineering studies and flood hazard mapping for
Kentucky watersheds. KDOW developed a Risk Communication Toolbox which
incorporates social media platforms such as Facebook, Twitter, and YouTube to share
information regarding flood warnings, FEMA programs, and floodplain management
techniques. The purpose of this presentation is to provide an overview of the tools and
successes and challenges with the use and implementation of social media and the
toolbox.
The toolbox contains a series of learning modules shared on YouTube. The topics for
these modules include the following: Risk MAP Products, Letters of Map Change
(LOMC), Community Rating System (CRS), Watershed-based Risk Analysis, NFIP,
Provisionally Accredited Levee (PAL) Process, Flood Studies, Floodplain Management,
Coordinated Needs Management Strategy (CNMS) Overview, Levee Engineering, Light
Detection and Ranging (LIDAR) Uses, Hydrology and Hydraulics for Non-engineers,
Dams, Floodproofing, and Uses of the Flood Risk Geodatabase.

7

NOTES
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________

8

